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(54) MICROPIPING AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED:To provide a micropiping and its 
manufacturing method which are superior in impact resistance, 
working accuracy, mass production and manufacturing cost. 
SOLUTION: The micropiping 10 comprises a base plate 21 on which 
a micro flow path is formed by grooving work, a cover base plate 19 
connected to the base plate 21 so that it may cover the flow path, 
and the like. When a polymer material is molded by such as a 
transfer molding and an injection molding using an original form 20 
having a three-dimensional shape of the flow path, the base plate 21 
with the flow path transferred is obtained. When the cover base 
plate 19 comprising a thermoplastic resin sheet or the like is 
connected onto the molded base plate 21, the micropiping 10 is 
obtained. 
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CLAIMS 



[Claimfe)] 

[Claim 1] Micro piping characterized by having the base member which is formed by polymeric materials and 
has passage, and the covering member which closes the passage of a base member. 

[Claim 2] The manufacture approach of micro piping characterized by including the process which fabricates 
polymeric materials using the original edition which has a passage solid configuration, and imprints the 
passage corresponding to this passage solid configuration to a base member, and the process which joins a 
covering member to a base member so that the passage of a base member may be closed. 
[Claim 3] The manufacture approach of micro piping according to claim 1 characterized by including the 
process developed after exposing using the photo mask which applies a photoresist on a substrate and has 
a passage pattern, the process which forms a metal membrane in the resist side of a substrate, and the 
process which performs laser beam machining to this metal membrane after exfoliating a metal membrane, 
and forms said original edition. 

[Claim 4] The manufacture approach of micro piping according to claim 1 characterized by to include the 
process developed after exposing using the photo mask which applies a photoresist on a substrate and has 
a passage pattern, the process which forms a metal membrane in the resist side of a substrate, the process 
which fabricates polymeric materials using this metal membrane after exfoliating a metal membrane, and the 
process which performs laser beam machining to this moldings, and forms said original edition. 
[Claim 5] The manufacture approach of micro piping according to claim 1 characterized by providing the 
following The process which forms a metal membrane in the front face of a macromolecule substrate The 
process developed after exposing using the photo mask which applies a photoresist on this metal membrane 
and has a passage pattern The process which removes a metal membrane and a macromolecule substrate 
to the predetermined depth about the exposed part The process which performs laser beam machining to 
this giant-molecule substrate, and forms said original edition after removing the resist and metal membrane 
which remain on a giant-molecule substrate 

[Claim 6] The manufacture approach of micro piping according to claim 1 characterized by providing the 
following The process which forms a metal membrane in the front face of a macromolecule substrate The 
process developed after exposing using the photo mask which applies a photoresist on this metal membrane 
and has a passage pattern The process which removes a metal membrane and a macromolecule substrate 
to the predetermined depth about the exposed part The process which fabricates polymeric materials using 
this giant-molecule substrate after removing the resist and metal membrane which remain on a giant- 
molecule substrate, and the process which performs laser beam machining to this moldings, and forms said 
original edition 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to suitable micro piping for the micro reactor used in the 

medical field, the analysis field, etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] Drawing 5 is the explanatory view showing an example of the manufacture 
approach of the conventional micro piping. Micro piping is used for KOMBIKEMU in microscope level, and 
uses a glass substrate as an ingredient with easy processing in many cases. 

[0003] First, the glass substrates 1 with sufficient flatness, such as a glass plate with which chromium was 
applied to the glass plate or the front face, are prepared (refer to drawing 5 (a)), and a photoresist 2 is 
applied on a glass substrate 1 (refer to drawing 5 (b)). Next, the mask 3 with a required flute width is 
prepared (refer to drawing 5 (c)), and where a mask 3 is placed on a photoresist 2, it exposes using the UV 
(ultraviolet rays) lamp 4 (refer to drawing. 5 (d)). 

[0004] Next, a mask 3 is removed, the sensitization part of a photoresist 2 is developed (refer to dra wing 5 
(e)), and a protective coat 5 is formed in the front face of the unexposed part of a photoresist 2 (refer to 
drawing 5 (f)X Next, if it removes by Mr. Fukashi of a request of the exposed part of a glass substrate 1 with 
etching reagents, such as fluoric acid, (refer to drawing 5 (g)) and then a photoresist 2 is removed, the slot 8 
corresponding to the opening pattern of a mask 3 will be formed in the front face of a glass substrate 1 
(refer to drawing 5 (h)). 

[0005] Next, if another glass substrate 6 is put on the processing side of a glass substrate 1 and it joins by 
heat joining, a slot 8 will be covered and detailed piping 8a will be obtained. When preparing the pile for giving 
passage resistance into piping 8a, the part used as a pile is added to the opening pattern of a mask 3. or the 
pile components formed in another process are fixed in piping 8a. 
[0006] 

[Problem(s) to be Solved by the Invention] As an approach of performing high density processing with a flute 
width of 20 micrometers or less, laser beam machining, dry etching, etc. can be considered besides the 
above photolithographies. 

[0007] Since it becomes processing by the heat dissolution when processing a glass substrate by laser 
beam machining, process tolerance and repeatability are low and difficulty is in mass-production nature. 
[0008] When processing a glass substrate by dry etching, the outstanding process tolerance is acquired. 
However, originally, it has turned [ dry etching ] to processing of a submicron unit, it is superfluous spec, at 
processing of micron units, such as micro piping, and a manufacturing cost rises by gassing costs etc. 
[0009] Moreover, when micro piping is produced using a glass substrate, in order to be anxious about 
breakage by fall or the impact it is especially unsuitable for the application of pocket instrument for analysis 
etc. 

[0010] The purpose of this invention is offering micro piping excellent in shock resistance, process 
tolerance, mass-production nature, and a manufacturing cost, and its manufacture approach. 
[0011] 

[Means for Solving the Problem] This invention is micro piping characterized by having the base member 
which is formed by polymeric materials and has passage, and the covering member which closes the passage 
of a base member. 

[0012] If this invention is followed, since mass production method by die forming will be attained by forming 
a base member by polymeric materials, compared with the former, it becomes advantageous in respect of 
mass-production nature and a manufacturing cost. Moreover, since polymeric materials are excellent in 
shock resistance, they can prevent breakage by fall or the impact. 

[0013] As such polymeric materials, thermosetting resin, such as thermoplastics, such as aPET, polyimide, 
and liquid crystal CCP, b epoxy, and a phenol, etc. can be used. 

[0014] Moreover, although the same ingredient as a base member is desirable, a different ingredient from a 
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[0015] The approach using adtiesives as an approach of joining a base member and a covering member, a 
heat joining method, an ultrasonic welding method, a two-color-molding method, etc. are employable. 
[0016] Moreover, this invention is the manufacture approach of micro piping characterized by including the 
process which fabricates polymeric materials using the original edition which has a passage solid 
configuration, and imprints the passage corresponding to this passage solid configuration to a base member, 
and the process which joins a covering member to a base member so that the passage of a base member 
may be closed. 

[0017] If this invention is followed, the base member of the same configuration is producible in large 
quantities by fabricating polymeric materials using the original edition which has a passage solid 
configuration, and imprinting the passage corresponding to this passage solid configuration to a base 
member Therefore, compared with the former, it becomes advantageous in respect of mass-production 
nature and a manufacturing cost. 

[0018] Moreover, the replica method using the original edition can realize process tolerance of a micron unit 
by low cost. Moreover, since polymeric materials are excellent in shock resistance, they can prevent 
breakage by fall or the impact 

[0019] As such polymeric materials, thermosetting resin, such as thermoplastics, such as aPET, polyimide, 
and liquid crystal CCP, b epoxy, and a phenol, etc. can be used. 

[0020] Moreover, although the same ingredient as a base member is desirable, a different ingredient from a 
base member is sufficient as the covering member which closes passage. 

[0021] The approach using adhesives as an approach of joining a base member and a covering member, a 
heat joining method, an ultrasonic welding method, the two-color casting method, etc. are employable. 
[0022] Moreover, this invention is characterized by including the process developed after exposing using the 
photo mask which applies a photoresist on a substrate and has a passage pattern, the process which forms 
a metal membrane in the resist side of a substrate, and the process which performs laser beam machining to 
this metal membrane after exfoliating a metal membrane, and forms said original edition. 
[0023] If this invention is followed, the resist pattern was formed on the substrate, using the 
photolithography method as an approach of producing the original edition for shaping of a base member, the 
metal membrane was formed using the forming-membranes methods, such as electrolysis plating, 
nonelectro lytic plating, sputtering, and vacuum evaporationo, and laser beam machining has been performed 
to the metal membrane which exfoliated. 

[0024] The photolithography method can realize a highly precise resist pattern, and a highly precise metal 
membrane is obtained by forming a metal membrane, using this resist pattern as a mold. Highly precise 
additional processing is possible also for laser beam machining. Consequently, the original edition for shaping 
which has the process tolerance of a micron unit is producible. 

[0025] Moreover, this invention is characterized by including the process developed after exposing using the 
photo mask which applies a photoresist on a substrate and has a passage pattern, the process which forms 
a metal membrane in the resist side of a substrate, the process which fabricates polymeric materials using 
this metal membrane after exfoliating a metal membrane, and the process which performs laser beam 
machining to this moldings, and forms said original edition. 

[0026] If this invention is followed, after forming a resist pattern on a substrate, using the photolithography 
method as an approach of producing the original edition for shaping of a base member, forming a metal 
membrane using the forming-membranes methods, such as electrolysis plating, nonelectrolytic plating, 
sputtering, and vacuum evaporationo, and fabricating polymeric materials using the metal membrane which 
exfoliated, laser beam machining has been performed to this moldings. 

[0027] The photolithography method can realize a highly precise resist pattern, and a highly precise metal 
membrane is obtained by forming a metal membrane, using this resist pattern as a mold. The moldings which 
fabricated this metal membrane as a mold does not have inferiority in precision compared with a metal mold, 
either. Highly precise additional processing is possible also for laser beam machining. Consequently, the 
original edition for shaping which has the process tolerance of a micron unit is producible. 
[0028] Moreover, the process developed after exposing this invention using the process which forms a metal 
membrane in the front face of a giant-molecule substrate, and the photo mask which applies a photoresist 
on this metal membrane and has a passage pattern, It is characterized by including the process which 
performs laser beam machining to this giant-molecule substrate, and forms said original edition about the 
exposed part after removing the process which removes a metal membrane and a giant-molecule substrate 
to the predetermined depth, and the resist and metal membrane which remain on a giant-molecule 
substrate. 

[0029] As an approach of producing the original edition for shaping of a base member, if this invention is 
followed, after performing substrate surface treatment, such as chemical roughening or dry etching, for the 
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b jiiethods, such as nonelectrolytic plating, sputtering, and vacuum evaporations a resist pattern will be 

formed on a substrate using the photolithography method, and a metal membrane and a giant-molecule 

substrate will be removed to the predetermined depth about the part exposed using chemical etching, laser 

beam machining, etc. After removing the resist and metal membrane which remain, laser beam machining has 

been performed to the macromolecule substrate. 

[0030] The photolithography method can realize a highly precise resist pattern, and highly precise passage 
structure is acquired by forming a slot using this resist pattern. Highly precise additional processing is 
possible also for laser beam machining. Consequently, the original edition for shaping which has the process 
tolerance of a micron unit is producible. 

[0031] Moreover, the process developed after exposing this invention using the process which forms a metal 
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methods! such as nonelectrolytic plating, sputtering, and vacuum evaporationo, a resist pattern will be 
formed on a substrate using the photolithography method, and a metal membrane and a giant-molecule 
substrate will be removed to the predetermined depth about the part exposed using chemical etching, laser 
beam machining, etc. After removing the resist and metal membrane which remain, laser beam machining has 
been performed to the macromolecule substrate. 

[0030] The photolithography method can realize a highly precise resist pattern, and highly precise passage 
structure is acquired by forming a slot using this resist pattern. Highly precise additional processing is 
possible also for laser beam machining. Consequently, the original edition for shaping which has the process 
tolerance of a micron unit is producible. 

[0031] Moreover, the process developed after exposing this invention using the process which forms a metal 
membrane in the front face of a giant-molecule substrate, and the photo mask which applies a photoresist 
on this metal membrane and has a passage pattern, The process which removes a metal membrane and a 
macromolecule substrate to the predetermined depth about the exposed part, After removing the resist and 
metal membrane which remain on a giant-molecule substrate, it is characterized by including the process 
which fabricates polymeric materials using this giant-molecule substrate, and the process which performs 
laser beam machining to this moldings, and forms said original edition. 

[0032] As an approach of producing the original edition for shaping of a base member, if this invention is 
followed, after performing substrate surface treatment, such as chemical roughening or dry etching, for the ' 
front face of a giant-molecule substrate and forming a metal membrane using the forming-membranes 
methods, such as nonelectrolytic plating, sputtering, and vacuum evaporationo, a resist pattern will be 
formed on a substrate using the photolithography method, and a metal membrane and a giant-molecule 
substrate will be removed to the predetermined depth about the part exposed using chemical etching, laser 
beam machining, etc. After removing the resist and metal membrane which remain and fabricating polymeric 
materials using this macromolecule substrate shortly, laser beam machining has been performed to this 
moldings. 

[0033] The photolithography method can realize a highly precise resist pattern, and highly precise passage 
structure is acquired by forming a slot using this resist pattern. The moldings which fabricated this 
macromolecule substrate as a mold does not have inferiority in precision, either. Highly precise additional 
processing is possible also for laser beam machining. Consequently, the original edition for shaping which has 
the process tolerance of a micron unit is producible. <3R> [0034] 

[Embodiment of the Invention] Drawing 1 shows one gestalt of operation of this invention, drawing 1 (a) is a 
whole perspective view, and drawingj. GO is a partial enlarged drawing. The micro piping 10 consists of a 
base substrate 21 with which detailed passage was formed of recessing, a covering substrate 19 joined to 
the base substrate 21 so that passage might be covered. 

[0035] The input hole 12, the buffer room 13, the free passage way 14, the buffer room 16, and the output 
hole 17 are formed in the base substrate 21 one by one as detailed passage. Many piles 15 for giving 
passage resistance are formed in the free passage way 14. The covering substrate 19 closes such passage 
fluid— tight. 

[0036] The dimension of the free passage way 14 is about 100 micrometers in width-of-face [ of 500 
micrometers ] x depth, The dimension of a pile 15 is about 100 micrometers in diameter [ of 20 
micrometers ] x height 

[0037] In addition, the passage configuration of the micro piping 10 is not restricted to what was illustrated, 
but is suitably changed according to an application. 

[0038] Drawing 2 is the explanatory view showing an example of the manufacture approach of micro piping 
concerning this invention. As are first shown in drawing 2 (a), and the original edition 20 which has a passage 
solid configuration is prepared and it is shown in drawing 2 (b), polymeric materials, such as Mitsui Chemicals 
EPOKKUSU (trademark), are fabricated with transfer molding or injection molding, the base substrate 21 is 
formed, and the passage corresponding to a passage solid configuration is imprinted to the base substrate 
21. For example, when it is set as 180 degrees C whenever [ two or more pressure 35 kgf/fcm and mold 
temperature ] as transfer-molding conditions, the base substrate 21 which has the pile 15 with a diameter 
[ of 20 micrometers ] and a height of 100 micrometers is obtained. 

[0039] Next as the fabricated base substrate 21 is picked out from the original edition 20 and it is shown in 
drawing 2 (d), using the sheet which consists of thermoplastics, such as PET (polyethylene terephthalate) 
and PI (polyimide), as a covering substrate 19, it places on the passage side of the base substrate 21, and 
both are joined by press sticking by pressure, heat joining, etc., and as shown in drawing 2 (c), as shown in 
drawing 2 (e), passage is closed. 

[0040] Next, if the input hole 12 and the output hole 17 are formed in the side faoe of the base substrate 21 
using a micro drill with a diameter of 100 micrometers, the micro piping 10 as shown in drawing 1 will be 
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4 h [0041] Drawing 3 is the explanatory view showing an example of the manufacture approach of the original 
edition 20 shown in dr awin g 2 . The photo mask 33 which has a passage pattern is prepared, and as first 
shown in drawing 3 (a), next, a photoresist 32 is applied on the glass substrate 31 with sufficient flatness, 
and as shown in drawing 3 (b), where a photo mask 33 is placed on it, it exposes using the UV (ultraviolet 
rays) lamp 34. At this time, a negative mask or POJIMASUKU is chosen according to the contents of the 
after process, for example, the existence of a hole etc. 

[0042] Next, as a photo mask 33 is removed and it is shown in drawing 3 (c), after developing the 
sensitization part of a photoresist 32, as shown in drawing.3 (d), nonelectrolytic plating, a spatter, vacuum 
deposition, etc. are used for the front face of the exposed part of a glass substrate 31, and the unexposed 
part of a photoresist 32, and the nickel thin film 35 is formed in it. Next, the nickel thin film 35 is grown up 
until it performs nickel electrolysis plating on the nickel thin film 35, for example, becomes the thickness of 
about 300 micrometers, as shown in drawing 3 (e). 

[0043] Next, if it exfoliates from a glass substrate 31, the resist residue which remained in the pattern side 
is removed in a dry process, a chemical process, etc. and a desired configuration is further processed after 
grinding the front face of the nickel thin film 35, the metal mold 36 as shown in drawing 3 (f) will be obtained. 

[0044] Drawing 3 (g) shows the whole metal mold 36 configuration. Next, if laser beam machining is 
performed using UV-YAG laser etc. and the hole 37 with a diameter [ corresponding to the configuration of 
a pile 15 /of 20 micrometers ] and a depth of 110 micrometers is formed as shown in drawing.3 (h), the 
original edition 20 of drawing 2 will be obtained. 

[0045] Then, if polymeric materials are fabricated using the original edition 20 as shown in drawing 3 0). as 
shown in drawing 3 (i). the base substrate 21 with which passage was imprinted will be obtained. 
[0046] Next, how to fabricate a plastic pattern from a metal mold 36, and to obtain the original edition 20 is 
explained. If polymeric materials, such as Mitsui Chemicals EPOKKUSU (trademark), are fabricated and ft 
exfoliates from a metal mold 36 with transfer molding or injection molding using the metal mold 36 of drawing 
3 (g) first as shown in drawing 3 (k), as shown in drawing. 3 (I), the plastic pattern 40 by which passage was 
imprinted wiil be obtained. Next, if laser beam machining is performed using UV-YAG laser etc, and the hole 
37 with a diameter [ corresponding to the configuration of a pile 15 /of 20 micrometers ] and a depth of 
110 micrometers is formed as shown in drawing 3 (m), the original edition 20 of drawing. 2 will be obtained. 
[0047] Then, if polymeric materials are fabricated using the original edition 20 as shown in drawing.3 (n), as 
shown in drawing 3 (o), the base substrate 21 with which passage was imprinted will be obtained. 
[0048] Drawing_4 is the explanatory view showing other examples of the manufacture approach of the 
original edition 20 shown in ^awingJZ - As first shown in drawing 4 (a), the synthetic-resin substrate 51 with 
sufficient flatness is prepared. The epoxy resin which considers as the synthetic-resin substrate 51, for 
example, has good RIJIDDO can be used, for example, the plating grade plate of Mitsui Chemicals 
EPOKKUSU (trademark) with a thickness of 5mm is used. 

[0049] Next, as shown in drawing 4 (b), the front face of the synthetic-resin substrate 51 is split-faceHzed 
by chemical processing, and as shown in drawing 4 (c) below, the nickel thin film 52 is formed using 
nonelectrolytic plating, a spatter, vacuum deposition, etc. Next, as shown in drawing 4 (d) r a photoresist 53 is 
applied on the nickel thin film 52, and as shown in drawing 4 (e), then, the photo mask 54 which has a 
passage pattern is exposed in the condition of having placed on the photoresist 53, using the UV (ultraviolet 
rays) lamp 55. At this time, a negative mask or POJIMASUKU is chosen according to the contents of the 
after process, for example, the existence of a hole etc. 

[0050] Next, it removes until it performs laser beam machining which used etching or UV-YAG laser of 
chemical etching etc. for the exposed part of the nickel thin film 52 and results the nickel thin film 52 and 
the synthetic-resin substrate 51 in the predetermined depth, as shown in drawing 4 (g) after developing the 
sensitization part of a photoresist 53 as a photo mask 54 is removed and it is shown in drawing 4 (f). 
[0051] Next, removal of the nickel thin film 52 and photoresist 53 which remained obtains the plastic pattern 
56 as shown in drawing 4 (h). 

[0052] Drawing 4 (i) shows the whole plastic-pattern 56 configuration. Next, if laser beam machining is 
performed using UV-YAG laser etc. and the hole 57 with a diameter [ corresponding to the configuration of 
a pile 15 /of 20 micrometers ] and a depth of 1 10 micrometers is formed as shown in drawing 4 0), the 
original edition 20 of drawing 2 will be obtained. 

[0053] Then, if polymeric materials are fabricated using the original edition 20 as shown in drawing 4 (k), as 
shown in drawing.4 0), the base substrate 21 with which passage was imprinted will be obtained/ 
[0054] Next, how to fabricate another plastic pattern from a plastic pattern 56, and to obtain the original 
edition 20 is explained. If polymeric materials, such as Mitsui Chemicals EPOKKUSU (trademark), are 
fabricated and it exfoliates from a plastic pattern 56 with transfer molding or injection molding using the 
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pattern 40 by which passage was imprinted will be obtained. Next, if laser beam machining is performed using 

UV-YAG laser etc. and the hole 37 with a diameter [ corresponding to the configuration of a pile 15 /of 20 

micrometers ] and a depth of 110 micrometers is formed as shown in drawing 4 (o), the original edition 20 of 

drawing.2 will be obtained. 

[0055] Then, if polymeric materials are fabricated using the original edition 20 as shown in drawing 4 (p)> as 
shown in drawing 4 (q), the base substrate 21 with which passage was imprinted will be obtained. 
[0056] Thus, when manufacturing the micro piping 10 by the resin fabricating method, the approach of 
producing a plastic pattern 40 etc. can be applied as the original edition 20 to be used from the approach of 
using a metal mold 36 itself, the approach of producing the b metal mold 36 to the plastic pattern 40, the 
approach of using c plastic-pattern 56 itself, and the d plastic pattern 56. 
[0057] 

[Effect of the Invention] As explained in full detail above, according to this invention, by forming a base 
member by polymeric materials, mass production method by die forming is attained, and it becomes 
advantageous in respect of mass-production nature and a manufacturing cost compared with the former, 
Moreover, since polymeric materials are excellent in shock resistance, they can prevent breakage by fall or 
the impact. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] One gestalt of operation of this invention is shown, drawingj. ( a ) is a whole perspective view, 
and dra wing 1 (b) is a partial enlarged drawing. 

[Drawing 2] It is the explanatory view showing an example of the manufacture approach of micro piping 
concerning this invention. 

[Drawing 3] It is the explanatory view showing an example of the manufacture approach of the original 
edition 20 shown in drawing^ . 

[Drawing 4] It is the explanatory view showing other examples of the manufacture approach of the original 
edition 20 shown in dr awing 2 - 

[Drawing 5] It is the explanatory view showing an example of the manufacture approach of the conventional 
micro piping. 

[Description of Notations] 
10 Micro Piping 

12 Input Hole 

13 16 Buffer room 

14 Free Passage Way 

15 Pile 

17 Output Hole 

19 Covering Substrate 

20 Original Edition 

21 Base Substrate 

31 Glass Substrate 

32 53 Photoresist 

33 54 Photo mask 

34 55 UV lamp 

35 52 nickel thin film 

36 Metal Mold 

40 56 Plastic pattern 

51 Synthetic-Resin Substrate 
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